The role of surgery in female factor infertility lies in the establishment of an aetiology, the treatment of abnormalities, and, potentially, the optimisation for ART. These aims are Objective: Improvements in success rates of assisted reproduction led to predictions that infertility surgery in both women and men would become extinct in Results: Over the study period the incidence of tubal surgery fell by 66%, vasectomy reversal by 33%, and surgical varicocoelectomy by 50%. In contrast, the rate of hysteroscopic myomectomy increased by 48%, hysteroscopic septoplasty by 125%, and laparoscopy for severe endometriosis increased by 84%. In vitro fertilisation oocyte retrievals increased by 90%. The rate of abdominal myomectomy was unchanged.
addressed by hysteroscopic procedures (such as polypectomy, myomectomy, septoplasty and division of adhesions), laparo- To quantify the uptake of in vitro fertilisation (IVF) procedures and rate of laparoscopic resection of endometriosis, we used the Australian MBS claims database. Surgery for less severe endometriosis (levels I-III) was not included as the database was unable to provide sufficiently accurate data for these procedures. Medicare data include services performed by a registered provider for services that qualify for a benefit, and for which a claim has been processed. As this is the basis of remuneration for all procedures, this database is subject to audit by the
MATERIALS AND METHODS
Data
Australian National Audit Office and the Professional Services
Review (PSR) scheme. The dataset has been audited and found to be extremely accurate. 6 The PSR audit and recoup costs from fraudulent claims. 7 This database does not include services provided by hospital doctors to public patients in public hospitals, or services that qualify for a benefit under the Department of Veterans' Affairs (DVA) National Treatment Account.
The 'reproductive age group, denominator' we used was where the operating time exceeds 90 min.
RESULTS
Over the study period the incidence of tubal reconstructive surgery, vasectomy reversal, and varicocoelectomy declined significantly ( Fig. 1) . In contrast, the rates of hysteroscopic myomectomy, septoplasty, laparoscopic endometriosis surgery ( Fig. 2 ) and IVF oocyte retrieval (Fig. 3) increased. While the overall rate of myomectomy has remained stable, the rate of open myomectomy decreased and laparoscopic myomectomy increased (Fig. 4) . 
Tubal reconstruction surgery
The rate of spontaneous conception after tubal reconstructive surgery and vasectomy reversal can be high. For tubal reconstructive surgery, rates of spontaneous conception range from 69% in women with mild disease to 9% in women with severe tubal disease. 10 For vasectomy reversal, the likelihood of sperm in the ejaculate and pregnancy rate depends on the time since vasectomy. Success rates are higher than 70% for sperm in the ejaculate and 30% for conception in a year, even 15 years after F I G U R E 3 Age-stratified incidence rate of in vitro fertilisation (IVF) oocyte retrieval procedures in women aged 25-44 years in Australia (procedures per 10 000 women), 2001-2015. Age-stratified incidence rates (procedures per 10 000 women aged 25-44 years) of laparoscopic surgery for levels four and five endometriosis, for hysteroscopic myomectomy, and septoplasty. 
F I G U R E 4

Changing pattern of Infertility
During the same period the improvement in fertility outcomes, both spontaneous and ART, due to treatment of endometriosis and submucosal fibroids, polyps or septa has been reaffirmed.
14,15
An aging maternal population has increasingly complex fertility issues, and surgery to improve fertility needs to adapt to this changing environment. Increasing maternal age effects fecundity as well as sees an increase in coexistent maternal disease, including tubal factor infertility, endometriosis and leiomyoma. 15 The mean age of mothers in Australia has increased over the time period from 29.0 in 1999 to 30.3 in 2015. 16, 17 The mean age for women undertaking IVF was 35.5 in 2005 9 and 35.9 in 2015.
2
In a population with decreasing fecundity, the option of immediate ART rather than tubal reconstruction unassisted pregnancy may be more expedient.
Over the study period the reported incidence of Chlamydia trachomatis infection in Australia increased more than threefold, with notifications increasing from 125 to 435 per 100 000 between 2001 and 2011. 18 Estimates of the attributable fraction of tubal factor infertility due to chlamydia vary widely: with estimates ranging between 11 and 15% to as high as 45%. 19, 20 The increased uptake of bilateral salpingectomy for sterilisation, with its concomitant reduction in risk of ovarian cancer, cre- . 12 The uptake of intrauterine device (IUD) usage also influences the requirement for and rate of reconstructive surgery. The rate of IUD use in Australia during this period was 1.3% of all contraceptive users, 21 suggesting this has not had a dramatic impact on the rate of tubal reversal procedures. The level of these effects was unable to be determined in this study.
22
Leiomyoma
Leiomyoma increases in prevalence and size as women age;
the incidence in women aged 40 to 44 years is five times that of women aged 25-29 years. 23 The presence of submucosal fibroids and polyps 24 is associated with decreased fertility and their excision improves both spontaneous and ART fertility outcomes. 25 The same is true of congenital uterine septum, the excision of which reduces the risk of spontaneous pregnancy loss and improves both spontaneous and ART pregnancy outcomes by up to fourfold. 26, 27 The overall effect of myomectomy for subfertility is unknown. The heterogeneity of the disease has led to multiple trials finding no benefit in laparoscopic myomectomy.
There is likely to be a subset of women with intramural fibroids who would benefit from myomectomy to improve spontaneous fertility. 23 Our finding of a fixed rate of myomectomy (open and laparoscopic) over the period supports the lack of a clearly identifiable group of women who benefit from the procedure. The increasing rate of hysteroscopic myomectomy (48%) and hysteroscopic septoplasty (125%) between 2000 and 2015 supports a shift in fertility surgery as well as more robust evidence regarding its efficacy.
We also found a significant increase in the rate of laparoscopy for 'severe' endometriosis. Endometriosis is thought to affect fer- 
Endometriosis
The increased effectiveness and accessibility of ART, especially ICSI and surgical or transcutaneous sperm retrieval, have meant that large numbers of quality sperm are no longer required for fertility. As these procedures can be performed in the fertility clinic with little to no surgical recovery or significant complications, they are, as our data indicate, replacing conventional vasectomy reversal and varicocelectomy. The male partner also does not require ongoing contraception post-conception.
The strengths of this study relate to the long period utilising accurate national statistics. However, the dataset does not allow identification of multiple procedures on an individual.
The dataset also does not describe the indications for surgery and some procedures, for example myomectomy and endometriosis surgery, are performed for non-fertility indications.
We were also unable to test confounders. Similarly, the small percentage of IVF procedures undertaken in public hospitals
was not able to be determined. As only three of the 85 fertility clinics Australia-wide that contribute to the compulsory data set are named as public hospitals (3.5%), the overall contribution of public hospital-based IVF procedures is likely to be very small. 2 Our data support the evolution, rather than the death, of fertility surgery. Higher success rates and faster conception times with ART are likely contributing factors in the reduction in the rate of surgery for both male and female tubal factor infertility. This shift in practice may lead to the extinction of these procedures as urologists and gynaecologists will not have sufficient surgical volume for training and skill maintenance. Conversely as the cohort of patients seeking fertility ages the number of procedures undertaken to assist them in spontaneous or assisted conception will continue to increase.
